Abstract. Mass customization draws a twofold benefit: cost reduction, inherited from mass production techniques, and good response to customers' requirements, inherited from customization. Two main decisions, relevant to design and manufacturing, are required for proper implementation of mass customization. Firstly, product features should be split between standard and customizable ones. This will position the differentiation points. Secondly, processes should be split between Make-to-Stock and Make-to-order. This will position the customer-order decoupling point. The impact of these 2 criteria on enterprise and customer value will be evaluated through the creation of a generic causal diagram. Following, a real case study on ALPINA industries is simulated and analyzed. The computational results highlight the joint impact of the two decisions on the overall performance. Hence, the results advocate that these two levers should then be considered, simultaneously, when implementing mass customization.
Introduction
Many companies in different fields (Adidas, Nike, DELL, Woonio for customized furniture, Spreadshirt for customized shirts, Louis Vuitton, Motorola, BMW etc.) implemented Mass Customization (MC). It enables to benefit both from costs reduction (mass production) and good response to customers' requirements (customization). Even though MC was the center of many research projects (trying to better identify this strategy, understand its enablers and how it can be implemented successfully), many questions remained unanswered. There are two main decisions when implementing MC:
1. What customization to offer to the customer: which components of the product will be standard and which will be customized, thus where to position the product differentiation points (PDP). 2. How to produce a mass customized product: which processes will be Make-toStock (MTS) and which will be Make-to-order (MTO), thus where to position the customer-order-decoupling-point (CODP).
Until now those two questions were often answered separately. This paper advocates that PDP and CODP should be considered simultaneously when defining the best MC customization strategy for a company. The paper is organized as follows: section 2 presents a definition and a literature review for the three main concepts: value, PDP, and CODP. Section three describes the methodology used. Section 4 presents a case study and finally a conclusion in section 5 on the opportunities for MC.
2
Literature Review
Value
Based on a literature review combined with an empirical study, Daaboul et al. (2012b) concluded that value can be identified as "the amount of satisfaction created, by fulfilling a certain physical, biological, or psychological need of a beneficiary party". Many criteria (such as cost, delay, perceived quality, and perceived price) influence it. It can be objective or subjective. It depends on circumstances and is related to the specific goals of the beneficiary party. Different performance indicators are used as its measurement. Value has different beneficiary parties. Those can be the customer, suppliers, enterprise, stakeholders, etc. All those form a value network which is a group of partners collaborating together in order to generate value. A value network, unlike a value chain, is not a linear sequential order of activities transforming materials into products. It allows the consideration of the interactions between the different activities, and relies on the definition of value being multicriteria, subjective and with different beneficiary parties (Daaboul et al., 2014) . For the enterprise, the financial value (its objective value) is measured by its profit. Its subjective value is measured by its image, customer loyalty, ranking among completion, etc. For the customer, value is purely subjective. It is measured by dividing the perceived quality (of the product and related services) to the perceived price.
Product Differentiation Point (PDP)
The product differentiation point denominates an operation that transforms a product common to all the products of the same family to a customized or personalized product (finished or not). This transformation can be done by the adjunction of specialized components and/or by the action of a special process. PDP can be multiple, as many attributes can differentiate products among a family. Figure 1 schematizes the multiple product differentiation points that enable obtaining a final product from common inventories. PDPs are not limited to technological products. For instance in the agrofood industry, the large variety of formats and/or packaging, which creates customization, compensates the relative simplicity of the product (van Donk 2001).
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Coupled Analysis
The question of PDP and CODP positioning were often considered as exclusive alternatives. Zinn and Bowersox (1988) Their results showed that product conformance gradually decreased when the degree of customization exceeded the manufacturing threshold. This paper advocates that the decision on the customization offer should be made simultaneously with the decision on the manufacturing system configuration, and in particular with the CODP determination. Fujita et al. (2012) propose a mathematical model for strategy-level simultaneous design of module commonalization and supply chain configuration. They consider necessary to address both decisions simultaneously.
Methodology
The developed decision aid system for value networks consists of an evaluation of a strategic decision (such as moving to MC) considering its impact on generated value for all partners. 
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Simulation of Value Network of Alpina
Needed data (concerning products, processes, supply chain, distributor, suppliers, etc.) were collected from the enterprise using different templates and many interviews with different departments of Alpina. An empirical study realized by Alpina permitted obtaining the perceived quality attributes (fitting, aesthetics, material, thermal comfort, flexibility, weight, stability, breathability, durability and waterproofing, brand name, ecological level, shop assistance, customization time and number of proposed product variants). Thus all needed data for building the value model was provided by the real world. The performance indicators measuring customer value were chosen in coherence with the firm's strategy. Concerning the service related attributes, they are chosen according to (Daaboul et al., 2011) . The value network with PDP 1 and CODP 1 stands for the AS-IS situation. After collecting all needed data, this scenario was simulated and validated by Alpina. After validating the AS-IS scenario (scenario 1), 8 other scenarios were identified. The scenario formed of PDP 2 and CODP 5 is not feasible since it is not possible to have such customization of the shoe and have the customer order decoupling point positioned at the last stage.
Results
The obtained results were validated by Alpina. The results were coherent with other analysis and studies realized at Alpina. As shown in Figure 5 , the value for Alpina is higher in the case of PDP at position 1. This is due to the fact that Alpina was not ready to make the necessary changes and investments such as changing its agreements with its suppliers in order to offer MC shoes. Whereas the customer perceived value has a less predictable behavior. It is impacted by many indicators such as product perceived quality, offered customization, and order delay. The results ( Figure 5) show that the value for Alpina is higher for PDP1 than PDP2 no matter the position of CODP. The value for Alpina is highest when the CODP is further in the chain (CODP5). In addition it re CODP5. This is due to:
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